A novel transfecting peptide comprising a tetrameric nuclear localization sequence.
The transport of exogenous DNA into the nucleus of eukaryotic cells is a prerequisite for successful gene delivery. To favor nuclear transport we synthesized a tetramer of the nuclear localization signal (NLS) of the SV40 large T-antigen as a novel nonviral gene delivery vector. This 4.4-kDa lysine-rich peptide (NLSV404) binds and compacts DNA by electrostatic interaction and forms stable polyplexes. Apart from its sequence-specific potency to mediate nuclear accumulation of conjugated albumin, NLSV404 also displays properties of nuclear transport for plasmid DNA as confirmed by fluorescence in situ hybridization. Further, NLSV404 polyplexes are shown to efficiently transfect various cell lines such as 16HBE14o-, HeLa S6, and Cos7 cells. NLSV404 polyplexes displayed at least 20-fold higher transfection rates than analogous polyplexes formed by the nuclear transport-deficient mutant sequence cNLS. Using growth-arrested cells, NLSV404 complexes were at least 100-fold more efficient than cNLS complexes. Combination of NLSV404 peptide but not of cNLS peptide with preformed polyethylenimine and dendrimer DNA complexes resulted in a strong increase in transfection efficiency. Incubation of cells prior to transfection with NLSV404 polyplexes with excess free peptide NLSV404 but not with cNLS resulted in a dose-dependent dramatic decrease in the transfection rate, suggesting a sequence-specific competitive inhibition. These results indicate that NLSV404 mediates nuclear accumulation of transfected plasmid DNA and that it can be a highly useful component of nonviral gene vectors.